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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make circuit area small in 
the case of realizing multi-gradated display in a liquid 
crystal display device incorporating a memory and to 
reduce the production cost of the device by providing a 
picture element circuit at the intersection part of a 
scanning line and a data signal conductor group, 
arranging a common line and a timing line group in 
parallel with a scanning line and connecting them to the 
picture element circuit 

SOLUTION: This device is equipped with one substrate 
where the picture element circuits 50 are arranged 
lengthwise and crosswise in a matrix state, the other 
substrate having a transparent counter electrode 70, a 
scanning circuit 1 driving the scanning line 100 and a 
data circuit 2 driving the data signal conductor group 
200. The scanning line 100 and the data signal conductor 
group 200 are orthogonally crossed with each other and 
the circuit 50 is provided at the intersection part 
between them. Furthermore, the common line 400 
supplying center voltage and the timing line group 300 
supplying a timing signal are arranged in parallel with 
the scanning line and connected to the circuit 50. Thus, 
the yield is improved because circuit constitution is 



simplified in the case of realizing the multi-gradated 
display, and also the production cost is reduced. 
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5=->^*ISi:bT:®3ffi©-9->r';>^TFT2 1, 2 
2, 2 3i:Bi©§fii:bT©i{i©*— ;uK^fi2 4 
Sfc> BiS««l©«E^£ffiiJSif ?)^l©^-l' 
>:;^>^^^®3 0 t btJ^-f y5=-TFT 3 l^&ffMb 
fe. fcieu ^1. ^2, m3(D7,^ y^>-^^mti. 
X. *SUS«?aT'liTFT^£^JfflbTVN5tf. J^l" 

i'^lt6<£*■rsfe®T•^fen^^A>*fc55:v^, ^tz. ^i, 

^ 2 ©gM*)n >7=>-tfi?©l3tl^B6§#-rS|g?T-fe 

[0 0 4 3] ;>< * U T F T 1 1 tt. j^tt 1 0 0 ©jtS 
mSVGAs^ l#gO-t»-7'7i'-;i/ KTi ^©VGi = 

"1" ©i:t> TFT 1 1 <£»rf^^-a-.5« 

EfSSri:2)i:§, 7^-^«^Sai¥ 2 0 0 ©5^-^'M-l-« 
EVDi <fct>->7"'; VMi =VDi iiLXA'e 

[0044]^^«JTFT12tt, 1 0 0 ©^^ 

«EVG*^m2#@0-9-7'7^-;uKT2 ■r-®VG2= 

"1" Oi:t^ 7^-^{M-^«IS|2 0 0©7=-^fi^SE 
VD2&-y->7'>; y^^U VM2 =VD2 i:bT;<^'; 
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«EVGAs^3#S©-y-:/7^-;i/KT3 T-©VG3= 

"1" oi:§. 7^-^«^i^P2 0 otD^—s^m^mm 
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P3 0 0©«EVFi *sVFi = "1" ®i:§> OS t) 
^^UTFTl l*50Ntt^$:IW'^^-y-5«aEffl^i:5 
^^U^Sl 4(C«j$^nfcSEVMi S:t'->r 

';>^u vs=vMi i:b-r5j^-;i'HSi2 4t«i^ 

f 5o 1f>rU ><7TFT2 2I±, ^'-r 5 >^iji|p3 0 
0©«EVF2A5VF2= "1"©^:^, o^tj^^UT 
FT 1 2^»f^^-&SSEfia?&i:.5h#. ^^U^fil 
5{r^3^^nfc«ffVM2 $rt>->7-U >^7U VS = V 

M2 i:bT*:-;i'K^fi2 4t;«»-r5. -y-^yj^y 

TFT 2 3J±s ^-r K>VWim3 0 0©«EVF3 ASV 
F3 = "1" ©i:^^ -OS ?)^^:'; TF T 1 3«:|jjf^^ 
^^■5«Efit^£i:S^;$^ U §4 1 6 {c«}^$nfc« 

EVM3 ^vyyvy-ifi^. vs=vf3 i:bT5i^-;u 
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CO 0 4 7] ^-f <>5^TFT 3 itt*-;i'Hga2 4(;: 

n^«a4 oi:zi^>j^4o o*giggu^ vs = 
[0 0 4 8] vA±(DXo{:im^\^ti7^^m<Dmi(Dmm 

bfefg-^tt. ^-f i >^In]SSoai:^VFi , VF2 . V 
F3,^^iJ^ai4, 15, 1 6 t:«i^^nfc«SEV 

Ml , VM2 , VM3 s 4izun^nfz 

oMB^iEi!j3?g!t«ff V c p . mmmm 4 0 (Dmmmmm 
asffivpx. JS^wiamffVLCtt, vLc=vcp- 

VPXffl^T-a-y-S, 2^$it«ElHlSS©iiJ*VCPtt, 4^ 
<l:^«ff Hi^CDSEE V C N T ^&mt Lfe^JffimjET- 

T-tt. To = l/60s=16.6ms fclg^Lfco 
[0 0 4 9] l7V-AH:Ti CDSBH©^l-9-:/7U- 

it>^7i/-A(c^SJ^nSo ci::tn T2 =2Ti , t 

3 =4Ti i:|g^bfeo 

[0 0 5 0] s.y'irm^comtjVFi , VF2 . v 

F3 (Dmm^tTo X'^D. VFi 

«^5]®WP^to K: "1" fc&tJv VF2 {±^2-9-^:71/ 

:fyv-A(DmW<DmmtQiz "1" i:/j:^o :izx. 
to ttTi , T2 , T3 {c:<?,'^+:9-t®VM^raT-fe 

•So 

[0 0 5 1] ?^iRi«fii7 o(cwjin^n5«Evcp(i, 

1 , VF2 $)Sl^ttVF3 *s "1" ©t^^Ofc^JZcfiit^ 
[0 0 5 2] 0 4T-tt> s't'EV 1 0CDHJ;^VM3 , VM 

2 , VMiis "1 10" ifi^ "000" t:^{b-r?)J®-&^fi^J 
Ci^-pTV^-So U 1 0Oaj;t7VMi , VMg , VM 

3 As^fb-rs^-f ^ >^7H:^ U 1 0O»§jii«^'»<^ 
fC^fe#1-5fcto. VFi . VF2 . VF3 ^VCFtlt 

[0 0 5 3] mm. lll-t^y7^-A{ct5v^■rl±^ 

U 1 0cDai:*7VMi it "0" tj:<DX. VS=VMi = 
"0" >yf^TFT 3 HiOFFt»i^i: 

= 0T-fe-5„ l|2+J-y7U— A^I4b'^^Ta^ /^'J 1 0 
(DititiVMz it "1" tj^0X\ VS = VM2 = "1" is 
9m^tls >:/^TFT 3 1 J±ON«.^i:^S. 

Tc:©BgMCMS{::93iD^nsSEttVLC = ±Vo T 
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feSo ^3tl-:^7l/— /.lC*3V\Ttt, 1 0®m:t; 

VM3tt "1" taOX. VS = VM3= "1" t^UW^ 
J^-f ^V^TFT3U±0N«^i:^t?,. tJ6oTC10«^F^ 

©¥±llfBH:VAV = (VoXT3+VoxT + 0 xTi)/T 
0=6 VoxTi/To( = 6 a)t)5:i), c:®:&iStJ:n 
tf> ^^U^ai4, 15, 1 6{;^if$nTV^Sn = 

zm(DW^7'—i'<Dm^'^t>-^vit.-DX. "0 0 o" © 

10 i:${ZVAV=0, "0 0 1" ©t§fcVAV = a, 
"0 1 0" Oi:$t3VAV=2a, "0 1 1 " ©i: §{3 
VAV=3a, "100"Oi:St:VAV=4a, "10 
1" ©i:§tVAV=5a. " 1 1 0" ©h^tVAV 
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■rsc:i:*ST*^5&:v^o *^B^T-lis VFi, VF2^ Sfc 
li. VF3 AS "1" i:75:»5. V SAs^^-t-?,i:^{±, v 
cp=vcNTs i-rjit>t>. Ma^cSffASEpjn^n^v^ 

<to{c:gS!^bTfeS©T% 2#B©7b-A©^l-y>^ 
7 A©K9P^ {-TSS{w3]AD$n5«ffi$rfilfS© 0 ft 
30 5C:i:ASf#S, 
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►j^to^TV^So Cl©i:#^ VFi, VF2s &Xfs VF 
3= "0" T-fet), -y->7''J>^TFT2 1, 2 2, 2 
3l±0FFtt^C$)Sfci^)^ VM22itfVM3®^'fb{iV 
St:»l^SrS^^^5&:V^o -fitji^. T.-f ^i>^7 F T 3 1 

(D^mitmt^r. MS{3^#%:s{si-^fcH:^v^o :i 

ne>©^fbli»:©7^ — AtT> VF2 fe§V<liVF3 
"1" i:75:^T«]«)TT«SK:KW$:S{S-r. dOid 
40 t> U 1 0 i:;^'!' ^^^3 1 AS^gfibTV^^.t^6^ ^ 

^ u 1 o<D\H^itwi^izwia^tii>^E.ummxm^ 

[0 0 5 6] ^^';©*^ffitf "0 0 0" J:35:^fc3#i 
©7U-Ati.^(l, J^-f ^/f=-TFT 3 1 li^tOFF*^ 
^T-feU^ VLC=0i:?5:.S, 

[0 0 5 7] :i(DJioizm^r^i^. U^fil 4. 
15,1 6(;i^T^ VMi, VM2, VM3 Ifi^mzU. 

©f*3SS:»^giX.-5'i>SJ±'Sl>o oS?3> **B^$:fflV^ 
50 SClhti-aT, ^ ^ U F^JUMOMB^a^^e-r- 2 n u 
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[0 0 5 8] ^-y-y^lz-A^t:. ^^USMl 4, 1 

tiz^-Drv sti^ih^-^xi^^^tzisb. VMi , V 

M2 , VM3 (DmEEU^Mi^miZ^mt-^nXiy^o 
Zt'^s ;<^UTFT11, 12, 13(D';-^tio 
X. VMi , VM2 . VM3 ©«EU'<;U*s®TbTb 

5, 1 6i:bT;*;^55:^M4. d^-;i'b'gfm2 4i:LT 10 

is^{bU5Si:^^^:§T•^)^ -^©71/— ASIt^gb < tt- 
^CDSEEy-T ^ fc i: # ^ 'J cd^^^-iJ' ^ 

*sti;*:b>5:v^SK{c:»^e-B-H/jNm7S{t-e&<s ffifi 

mm±i(Di$}^'^mnx-^?>o 

CO 0 5 9] 05 tt. ^lCD^0iJSijf^^-li5^2CD 

[0060]VFi,VF2.Vr3. VMi , V 
M2 , VMa , VStt04{C^^-r^ ICDfS^igyF^fclRlb 20 

1— A^ra«c«6i±isstebfcMW5:5^Ji^T-$. 

^pa{^*v^-rii«H4S:S!|£-e-rv t^^t. ^i, ®2, 
m3if7'7i/-AA»e,J5:s 1 :7^-ASBr^■r•{4^E^a5S;^s■ 
s^trS^JK-c•fe-5o z(Dmmss.^^^m-r?>rztbizm5 

(Dmm^ immt bfcad!tm»cD^v>3^sitsyF$i:'&^T 
c:o^2ofi^?syfj5fflv'.n«. mi(Dm^mi so 

e> t ^fiiMT S d it AST- ^ S , 

[0 0 6 1] 06(i. mi®IIMt?iJ<£li;1''^^-e-5m3CD 

[0 0 6 2] tt. miRvm2<Dm 

^^Btm^iz^ Ti (DmmcDmiv-yyu-M.. tz 
(Dmm<Dm2vyyv-A, T3 <Dmm<Dm^-*)-:^yu 

^>^ Ti=T2=T3=To/3-efeSo vcpommitm 
ivryu-Aiz^\.>x±Vi . $^2Vzryv—Mzii 40 

C^T±V2^ ^3t^7'7^-A{Ci5V^T^ ±¥3 tlS^ 
^ns, V2=2Vi , V3 =4Vi iilS^ 

bfco Sfc:> VCP$^2©fS-t^ffJi:lRl«t2 7l^- 

1 /^wt-rs^sffjuis^bfe*^ B 1 om^mi't 
v-:fyu—Ammizm^ifi5.m-rtiy\y-j^ 
s 1 mmt-r ?>mi^m^^xiimm(Dt^mii^'i^bm. 

A m^izma ^tiz «E(D$fc*^fficD¥iSfit v a v tt, 

^^•;^ftl4, 15. 1 6t:^S^^^^T^,^i)n=3^® 

®^^^N7^-^5'o«fii^*-&t)-a-ta:-:jt:^ "ooo"©i:^ 50 
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t:VAV=0, "0 0 1" CDi:tlCVAV= (0 X V3 
+ OXV2+I xVi)/3=Vi/3 ( = /?) . "0 1 
0" ®i:#(c:VAV= (0 X V3+ 1 X V2+ 1 xVo) 
/3 = 2Vi /3 = 2X;S=2/3i::6:5o ISMtCbT, 
"0 1 1" (Dt^izm= 3x^ = 3 "100" <D 
i:t{c:VAV= 4 x/3=4>ff, "1 0 1" ODi:*tVA 
V = 5x/3 = 5/S. "1 1 0" ffli:StIVAV=6 X/? 
= 6/3. "Ill" (Di:#tVAV=7 x/? = 7/5®2n= 
2 3 = 8 i: * >) ® ^±g«JI V A V SrtSS WiP-r -5 CI 

tfpitiT-a&f)s ^n{3j;?)i5§ii?£«?xT-^So mi. m 

yyi^-Amm(Dm'mifiM.m-r^ifi. mzcom^mi- 

m2(Dm^mi^it-^xv-yy u-A«BH®s/j>fs^£« 

ikss.^itmi. m2(Dm^mBiztt^is.<f3i^). tie^ 
X. mmmti^i&mx'^?>o 

[0 0 6 3] 0 7tt. ^10||ffi«?iJ<&»f^^-y-5^4<D 

[0 0 6 4] VFi . VF2 . VF3 . VMi . V 

M2 . VM3 , VSJ±E6K^-r^3CDfi^ig?ff$i:Pl: 

x-&?>ifi. vcPA^s^cSo m3(Dm^umxtivc-p 

®ffi*S*1t>^7V-A§T-^x.5c:i:ir J:-:pTs V-:ry 

U-AW^t*5«J5^0i?e^>rffiS^;iTVNfcA5, ^4 
®e^?gyBT-<±, VCPOlilI®«;t)t){C/t;i/^*i?&|£ 
U-A«Hra{C*JJt5«£E©i^fie«:|gx. 
TV^5o E17T-f±^l, ^2, m3(D'<)-yy\y—h.m^ 
{C43»tSVCP(D^Vl/;^ti4ti. t2=2xti = 2t 
1 , t3 =4xti =4ti fc^bTV^So VCP^& 

{ciffiiD^ns^EcDiteWfiicD^^favAVii. ^t'J^ 
Ml 4, 15, 1 6Cfi^^$nTV^Sn=3•^@£D^^7= 
-^OMJ^-^fc-e-CCi^T. "0 0 0" OtttCVAV 
= 0. "00 1" ©i:ttVAV= (0xt3+0xt2 
+ Vo xti) /To=Vo Xti/To (=r) . "0 1 
0" (Di:^{3VAV= (0 X t3+Vo X t2+ 0 X 
ti) /3=Vox 2 xti/To= 2 r IpHtJ^b 
"0 1 1" ©i:tClVAV=3r . "10 0"cDi: 
§tVAV=4r, "1 0 1" CDi:^lCVAV = 5 r, 
"1 1 0" (Di:§fc:VAV=6r. "lll"cDi:§n 
VAV=7r02n =23 = 8 t:te!5 ©^Pi^SffiV AV 

a^NT'&S, ll4 0{i^j^BT-(±VCPtt^i!toSffiu 
'><;UA»e.*t5As, ^5CD«^?Kff$T-a:a^7^-^©<@S( 
nisti;^T*)s VCPttVCNT + Vo, VNCT, V 
NCT-Vo®3 VCP^tt5:^t- 

So 

[0 0 6 5] *3IM«?iJT-(i. #(C8P§iSSa^s-r5«fig 
Sr^'NbfcA^ 2" l/'^;u©Pi^$:*5^bfcV'>i;$a:. 7^ 
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/h©-y-::^7 -f HSfiK® 2^tH:fi?iJ^-l±fc^Hf:9-f!l 

[0 0 6 6] <mmm 2 >0 s li^^B^t^sjt 2 o 

;^4*{ciaeb SB^'Si^^inittsiT 0 
i^i 0 o^mmr?>^Mmmi y'-'^m^um2 0 

0SrffiS!?-r57=-^[HlfiS2i:> Ml^lSfil? 01;tS^5:SK 
^•^Vi^fS^VFo . VFi . VF2 , VF3 ti^^-r 
«m V C N T ^ttij&-r 5 4"ii>«ElHliS 4 T-«lfig$ n s o 

0 0 i:7^-^a-^iisp2 0 0B:sv^ti^^f bs 
me.®3SMgiJt:(±iij^iHiss5 oisisjt^nso 

«=f<t^«EStt*&rsrJ^>^4 0 0fca''i*5>^fi 

[0 0 6 7] [a9l±*^B^K:43ltSm2 0|l5S«a|®M^ 

So ili^lHlS& 5 0 li> n=3<@CDS^^7=-^{wjitl^;bfe 
SEVMi , VM2 , VM3 Sr^&fftbfcX^ U 1 0 fcv 

vMi , VM2 , VM3 ov>-rnip*Mtfiu vstb 

Taj;^-rsilJEf?!ll®-9->:^;u^-;i/H[Hli^t^^, ® 
tilHlE&SOi:. VSjSy^VFo {CioT$fJ^^ns BDIg 
mm4 0 t:n^yU4: 0 0 i;CD^^tt®$:i*i4S^ 1 © 
X-f >y5">i'^g3 0T-SS:3^>«ggb<ttS%ii© 

a^nis&s oii> vFi = "i"(Dt^. vMi.^mn 

U vs=VMi saJ;t^b^ VF2 = "1" <Dii^. V 
M2 ^mnu VS=VM2 ^tB;tJbs VF3 = "1" 
©i:*^ VM3 &aiRU VS=VM3 &tB:^t-So m 
1<D7.^ ^y^>V^^3 0^MiR^^8 0©itJ*fVS*s 
VS= "1" t^^TzlA^'^ S.y^m^VFo ASVFo = 

"1" ©t$c®ig«8B4 oi:=i^>jj!g4 0 0 t^mm 

U VS= "0" . iP-o. VFo = "0" ©i:${rilj^ 
««I4 0 tzl^yU4 0 0©g!i^SrlSSJtf S. 
[0 0 6 8] 01 OO:E19©:^D^;^0-r-^bfcili^Il 
SS5 0 ^||]S1-SlHlK0fa&5o 'J 1 Ottn= 3M 
O^^UTFTll, 12, IStA'EV^Ml^, 1 
5. 1 6i»e.'S:5o S*^lBl!^8 OB:, ^2©;^^" 
^'^©iibT, n=3iffix2<l=6fi©;^'l'>;;f^TFT 
8 1, 8 2, 8 3, 8 4, 8 5, 8 6i^e>'5:-5o 

[0 0 6 9] z.(Dmmmr'a, mmm i iz^tv-yyji^ 
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*;-;uKlHlK2 o©^2©:;^-< >v5=->i^f'fS©VF{;:ji£; 

\:,fz7.'f y^mmitmiRmm 8 0 ifim^. vfq tjiSb 

fe^l©;^^' >;/^></^IS!3 O©;:^-!' '>f=-^tgl±;i-f >:/ 

[ 0 0 7 0 ] ^ ^ U T F T 1 Hi. 10 0 ©«£E 

VGis^ l#g©1f:/7-r-;i/KTi t-ovgi = 

"1" ©i:t^ ^—S'm^fim2 0 0©«JEVDi 
^T-U^^b, VMi =VDi thXji'E'Jnm.l 4lZ 

10 [ 0 0 7 1 ] ^ ^ >; T F T 1 2 li, 1 0 0 ©«EE 

VGds^2SB©-t?-:r7'f-;i/h'T2 T-©VG2 = 
"1" (Dt^. y=-^m^Um2 0 0©S£EVD2 
>y})>ifLs VM2 =VD2 i:bT;<€rU^ai 5t 

[0072] ;<^'JTFT13I±, Mi^U 10 0 omE 
VGAS^3#B©-y-7'7'f-;i/KT3 T-©VG3 = 

"1" ©i:§, 'T-'fm^UU2 0 0©«flEVD3 Srf- 
>7''J>;J^b, VM3 =VD3 fcbT^^U^ai 6{c: 

20 [0 0 7 3] -y^^TFT 8 Hi, 1 4C 

«}$^nfc«£EVMi isVMi = "1" ©fc^CONtt 

©«ffiVFi isVFi = "1" ayh^\ZOHW^}^tt. 
?.« ^^e^T^ VMi = "1" , A^-o, VFi = "1" © 

iii^S«i4 ottn^r>j^4 0 otrsi^^nso ;^ 

-r 'Vf^TFT 8 2li, p<t'J§l:l 5(Cfi^}$$n&«JE 
VM2*SVM2= "1" ©i:^tiON)K,^i:;&t), 7.-( v 
^TFT 8 Slips' ^' ^ >^^iigP3 0 0©«aVF2 A^V 
F2 = "1" ©i:#{c:0Nt^^i:5:5„ tife^T, VM2 
30 = "1" > VF2 = "1" ©t$, Bim«@4 0 

Ii3^->i^4 0 0 tgfj^^nSo 'f^TFT 8 3 
lis ^^U^ftl 6 tffil^^nfc«mVM3 ASVM3 = 
"1" ©i:^tONtt,^i:55:t), ^:;5=-TFT 8 6 l± 
^-f 5 >^5^i^?$3 0 0©SEVF3#VF3 = "1" ©i: 
^\Z0mmhi3i^o V^^Xs VM3 = "1" , iPO, 

VF3 = "1" (Dt^. mmmm4 o{f=i=Eyu4 o o 

[0 0 7 4] ;^>r >:'?"TFT9 Itt, -i'^S.yifmM^ 
0 0©«EVFo A^VFo = "1" ©i: §{c:ON«.^i: 
40 55:?), ffl^a«l4 0 i:i3^>J^4 0 Ott^M^ns. 

[0 0 7 5] j-:t±©i-5{3«fiebfe*^H^©^2©iiis 

«?ij©»{'^i&, EI 1 1 H^-rft^SOf^©^J'^ ^ 

iMi3iS4B^-r*o mi i{3^b*:fi^{±, ^j'-f 

©aj;tlVFo , VFi , VF2 , VF3 , ^^U^fil 
4, 15, 1 6t»^^nfe«ffiVMi , VM2 , VM 
3 , 3^S£SfiE[i]iES5 4^e.««&^n5^rpimfil7 0©«£E 

vcp. mmmmcDmEEVPx, M^eiiasjEVLc = 

VCP-VPXT-fe5o 3£lft«ElHlSS©ai*VCP<±, 
pf"Ci»«E[iiE&©«EVCNT^Sipi: bfe3^M«ET'a& 
50 2)„ 
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[0 0 7 6] l 7U-A<D«BP^To Ti CD^HC^ 
IttT'^lz-A. T2 CDWF^0^2-y-:r7l/-A^ T3 

= 2Ti . T3 =4Ti i:l9:^bfe, 

[0 0 7 7] ^-r ^ >^/ll]i^©ai;bVFo , VFi . v 

F2 , VF3 (DmmitTo T-feD, vFo ^^i-^^y 

"1" i:5&?)^ VFi tt^l-tl->^7l/-AOaBMtZ 
"1" i:^t), VF2 tt^2-9-y7l/-A(DS8rai; 
"1" ilJ&Ds VF3 ttllStfT'^U-ACD^P^C 
"1" il^CSidtliS^^nSo CCTv to ttTi . 
T2 , T3 {;< ?)'<+^t^V^B#raT•^5, 
[0 0 7 8] n\^mMl 0{ce*D?*li.SEVCPH:, 
4"t»«EVCNTK:^i*t--5t6tifitA5±Vo -e. )S^*S2 
7U-AT-feS355SS«flET% A^o, VFq 4^ "1" 0D« 
^CQ § (1 4"il^«SfttV C N T i:^ b < JS: S i 0 

[0 0 7 9] EI 1 1 T'^±^ p< ^ 1 0 oth:^ VM3 , v 
M2 , vMi *s "1 1 0" t-h "0 0 0" tcigfb-rs© 

^^^^JthtjTVASo 1 0©ai;'7VMi, VM2, 

VM3 ifi'^titt^^-f ^y-tfit. ^^'j 1 o(Dm^Th^ 

iM^{-^i!c#-ri>fc«)> VFi . VF2 , VF3 -^VCP 
i:^±|llasb^i:v^ 

^ltl->^7U-ACDS9F^to {-*5V>T> VFo = "1" 
OfcAi^'r >y5=-TFT9 1 <±ON5KS{3fet). UmmM 
4 0(i=I^>iil4 0 Otljgi^^nSo d®^, VCP = 
VCNTT-afe?), fSS{;eiiD^tl-5«EI±VLC = 0T- 
$>So i^<^l-y-7'7l/-Act30 (Ti-tQ) CDSSP^t 
iSl^Tfix X-f >v5^TFT 8 1 , 8 5, 8 6, 9 U±0 
FFt^,^T-S.>3> ii]m«fig4 0 tn^>i^4 0 0 
miaSf^n. VLC=0As^j^^n2)o i^<^2 
-ACDftSJCSBP^to t:*5V%T. VFo = "1" Ofe** 

;^'f ^y^^TFT 9 iliONtt^lrjfe ?). .iiim«ai4 Oli 

r3^->^4 0 OCgEi^B^nSo dCDBt, VCP = VCN 
TT-fefJx r«S(c:eiiD^tlS«ffittVL C=OT-fei.o 
i^<^2-b->^7b-Aff® (T2-to) 0«8Mt:*f'^T 
tt. VF2 = "1" . 4>0. VM2 = "1" T-$.t), iij 

^«®4 oii3^>j^4 0 otcg^igi^ns, tsoTs m 

at li V C P i: iij^Sgi® «E V P X = VCNT©MSE V 
LC = VCP-VPX = -Vo *5^SQ^n5, i^<^3 
•y->^7b-A0ft«[)OWHto ^C:feV^T^ VFq = 
"1" >j'5=-TFT 9 lttONtt^C$.!P. IB 

^«®4 0(±=J^>i^4 0 0{::g^igg$tl5, COB#, V 
CP =VCNTT-fe »3 ^ ?«^{c:Epia^tL5«jEtt V L C = 0 
T-a&5o i^<^3-t»-^7U-A4'0 (T3 -to ) (D^ 
MtjoV^Tlis VF3 = "1" . ipo. VM3 = "1" 
T-fet), iii^«a4 0H:n^»^4 0 Otrg^i^^nSo 
t!e^-C> r«S{ci±vcPi:Bi^«gi®«ffVPX = vc 

NT®Sfl;EVLC=VCP- VPX = Vo A^fiPiQ^n 
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5o tie^Ts ISgOl 7U-At^StSliQ$n5m 
E®*6*ffa®¥±9ffll±VAV= (OXT1 + V0XT2+ 
V0XT3) /To=6VoxTi/To(=6a) ti&So 

[0 0 8 0] El 2oii)®7l/— AftJOD^a 

l/-AOWS{CVM2 St;fVM3 A* "1" "0" t 
W^)#t)-^■rv^5, dOilt, J^-f •v5^T F T 8 3 ®tt 
10 ,^#ON4^e.OFF'NtO!3#t)5fc««)s li«»Bi4 0l± 

-Vo tt^i^^tiii, c:ttt:i^< 3oto®7U 

-AOH I1f 7'7^-At:*5^/^TVFo = "1" tJ&S 

aSHto 4^^ip-pfeS^> c:©^i-9-7'>'b-A(ci3V> 

xmmmm4 o i:n^>ij!i4 o o©g^i^o:Mfflt$nfes 

ST-fef), VLC=-Vo 4s«^$nfe*Si:^;?)s 
®VLC = 0J±ffi*D^n55:v^<, bii»b55:*s6, *IISS^J 
T-tt, +^y7^-AOg1S!]t^^^■rVFo = "l" }^13i^ 

20 mmtQ^m^. ipo, to ®«BF^{3*aNTVLc = o 

5 i -5 {3 V C P = V C N T i:i9:^ bT$.S®-r-Cl O 

[0 0 8 1] 'J©«^AS "0 0 0" ii:^^tz3-Oisb 
Ati^li, >v^TFT 8 1 , 8 2, 8 3 i± 
IttlOFFtt^T'ife t)^ VLC = 0i:3feSc 

[0 0 8 2] JW±®i-5{3, *SISE«?!l^fflv^sc:h{3i 
oT, nfli®a^7^— ^ ?£^jtbfe^^ UtCJ: 2n 

[0 0 8 3] $5>(3> ^ l®lBi(gfi?iJti3»t.5^1®©-9 
igEff*i:|pia{3 V CP ^Jl^tf 1 7 U-AT-feS«^«flE 

[0 0 8 4] ^6,k:, mi<Dmmmizin-f^mz(Dm^ 
mi-tmmizv:^yu-A<Dmm^m- (Ti =T2 = 

T3 ) fcbs VCPOtgiH$:-9->^7l/-ASK:S:^Tfe 

5Sfi?ij{;*Jt5^4(D{i-^saFji:iRi«{3, vcp©tsti© 

flit)t)f3/VU^iH!Sr^^T*)|B]^©3?!l:^ASffe)ti5. m 
40 ^{3. n = 3f=fT^feMa<£n{3^M1-nif. 2n 
;U©Pgp 5:S5^t- 5 d t A^T- * 5 o 
[0 0 8 5] 

[^B^©^^] *^H^t:in«> U^rtiSbfe^^ 

[0 0 8 6] sfc. *^B^©«fi&(c:s M^oimm^m^ 
b. -e©Miqi«at:EPAn*n5t«^igt!j«ffi©«*iH;s 

50 ^,^{c:(5l^^b<> 7U-AS8F^A5^ISO-y-7'7l/-At 
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[0 0 8 7] ? 613. ^v-rfyu-Aom^izm^mmW} 
«EiS45,Q,as(c^L<55:sio{c:-rsi:, .mmmm(D 

mil ^mmi:iin-}^mmm^mm<D-mmm(D±i^ 

[0 2] *^BJ(C*}(t5Mg«^SaO-|ISg«»|{C*5V^ 

[0 3 ] ^ 2 (Dm^B^mmn(Dmm^^^mm-r?>-^ 
[0 4 ] 0 1 cDMs«s^^e(3epsa-r 1 cdm 
[H 5 ] la 1 cDt^ss^sacEPia^sstt®^ 2 ®« 
[0 6] iai0?sga^sacwAD-rs«ffcD^3cDfg 
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20 



[E7] 0l©M^*^SeK:9]iD-r-5«Eo^4cDfi 

[0 8] ^%mz:ii\-y^WL^Bmjm.W(D-mmm(D±w 

[0 9] *^B^K:iJ{tSMS«T^Sao-^^JK:*3V^ 

1 0] 0 9CDt«S«^^aCDiK^[nIK^I|]a-r2>- 



10 (HJIES0O 



l-^«[Hl8S, 2' 

^ >; , 11, 12, 

1 6— ^^'J^fis 



[011] 0 8CD^S^Ba?^Sa^cEpi^■ri.S£E©«^^K 
[^g^^cDSiB^] 

5 — 10-^ 

1 3-;^^ UTFTx 14, 15, 

2 0— •9->>^;u*— ;u h*ll]|^, 2 

1, 2 2. 2 3— -y-^T*'; Vi'TFT, 2 4— 

zo-y^KDy^-i v^y-if^Wi. 3i, si, s 

2, 83, 84. 85, 86, 9 1 — ;<-f' >y5=-T F T, 

n\^mm. 8 o-jit;?[s]sSs 9 o-y-( 5/^, 1 o 0- 

^W^s 2 0 0-7^-^5' {t^i|IP> 3 0 O-^'i' = >^ 

4 0 o-"-3^yUc 
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